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THE TREES OF INDIANA IN THEIR LOCAL AND 
GENERAL DISTRIBUTION ACCORDING TO 
PHYSIOGRAPHIC DIVISIONS 


By ALVA J. LINDSEY 


In light of the fact that no extensive work exists in plant geography 
showing the relation between Indiana trees and their physiographic dis- 
tribution, the present problem was undertaken. It deals with the distri- 
bution of Indiana trees within the state by counties, but essentially by 
natural botanical areas; and outside of the state in their wider distri- 
bution by larger physiographic units. 


LOCAL AND GENERAL DISTRIBUTION 


The trees of Indiana to which reference is made are those one hun- 
dred and sixty-three species, varieties and forms which Charles C. Deam 
(5) recognizes as habitating within the state. Their distribution follows 
largely the ranges fixed by Deam, and, in addition, the Butler University 
Catalogue of Indiana plants, which records by counties all published 
records for each species. All of these trees do not represent taxonomic 
harmony; nor is the distribution of all agreed upon by those who have 
cared to map their ranges. Wherever conflict exists regarding either or 
both of the problems of classification and distribution, the authority of 
Deam is given precedence. 

Indiana is divided into ninety-two counties for political and judicial 
administration. Topographically and geologically the state falls into 
six major botanical areas as indicated by Deam (6). The local range of 
a tree is therefore determined on this twofold division; first by counties, 
and secondly by botanical areas. 


DISTRIBUTION BY COUNTIES 


It was necessary, at first, to determine the range of a species by 


counties, due to the fact that herbarium and published records of dis- 
- tribution refer to location largely by counties. And, furthermore, it was 


expedient to map county distribution; for the small units of counties 


permitted a more accurate range determination than if larger units had 


been employed. Therefore, compelled by restriction of available data, 
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and for the purpose of the greatest possible accuracy, county distribu- 
tion became the indispensable and primary step. But, as an end in it- 
self, county distribution has little ecological significance for the problem 
in hand. As a means, it lends invaluable aid in districting the trees by 
botanical areas. Certain counties and parts of counties compose a 
botanical area. When once the county location of a species was learned, 
it automatically became the resident of the botanical area in which the 
county was located. 

The presence of a species within a county has no reference whatso- 
ever to its frequency of occurrence».Whether appearing but once or in 
greater density, the county is credited with possessing the species, with- 
out trying to indicate its abundance. To show true abundance would 
be a limitless and almost impossible undertaking, not to mention the 
dearth of-data for such an endeavor. 

Maps 1-12 illustrate the method of treating each species. The maps 
are printed on 3 in. x 5 in. cards. Each county record is indicated by a 
circular dot of black gummed linen. The reverse side of the card is 
blank and can carry notes relative to factors pertaining to the species. 
This method has proved satisfactory in the present study and is recom- 
mended for all problems of this nature. 


DISTRIBUTION BY BOTANICAL AREAS 


The fact that a species is confined to a certain part of the state, at 
present, does not preclude the possibility of a change in its known range 
in the future. It is probable that some species will enlarge their ranges, 
while others will be doomed to occupy an ever-decreasing area. The 
dynamics of vegetation reveal that a species advances or retreats in rela- 
tion to the hospitality of its constantly changing environment. 

Some of the environmental changes which have influenced the dis- 
tribution and abundance of trees, and are still active, include the biotic, 
anthropeic, climatic, physiographic, geologic, edaphic, catastrophic and 
other factors. For example, the biotic factor as expressed in grazing, and 
the anthropeic factor as expressed in agriculture, lumbering and drain- 
age, have been a great influence in effecting the diminution of the forests 
of the state during the last century. This statement is made despite our 
meager knowledge of their past history. Concomitant with this deforesta- 
tion has been the increase in abundance of “old field” and “weed” trees, 


such as Sassafras and Diospyros. But of all the factors, the climatic and 
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MAPS 1-12. SHOWING METHOD OF TREATING EACH 
SPECIES BY COUNTIES AND SOME TYPES OF 
DISTRIBUTION FOUND IN INDIANA 


the physiographic are slowest in effecting changes (3, 13, 16, 10, 11, 


218,17). 


To understand the geographical distribution of Indiana trees, there 
is first necessitated a general knowledge of the physiography and geology 
of the state: for these factors practically define the limitations of the 
botanical areas which are of prime importance in this discussion. Coulter 
and Thompson (2) have stressed the relationship between topography 


and geology on the one hand and vegetational dispersal on the other. 
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In describing Indiana topographically, they say it is a plain sloping in 
general to the west and southwest, having its highest altitude in the east 
central part and its lowest elevation between the Ohio and Wabash 
rivers in the extreme southwestern part. From the elevated region the 
streams run and the land slopes in every direction. The entire northern 
region has been covered with drift deposit which has modified its soil. 
The extreme northwestern counties are more or less covered with drift 
sand from old Lake Michigan, which once extended to the south far 
beyond its present location. The remainder of the northern counties 
are characterized by their many morainic basins and lakes. In the 
western counties is found the eastern limit of the western prairie, while 
most of the Ohio river counties and those of the southern interior are 
quite diversified in topographic make-up. 

While topography reveals the contour and features of the earth’s sur- 
face, which in turn regulates in part the amount of available water and 
sunlight for vegetational use, it is the geologic structure which largely 
determines the nature of the soil. Coulter and Thompson (2), following 
the geology of Indiana prepared by Collett (1), recognize dissimilar 
geologic formations within the state. In short, they describe Indiana 
geologically after this fashion. In the southeastern counties are found 
the rocks of the Lower Silurian age, known as the Hudson river or 
Cincinnati group. Immediately to the west and northwest of the Lower 
Silurian are the rocks of the Upper Silurian age. This formation ex- 
tends to the northern boundary of the state, but it is here in the north- 
ern counties where it is surfaced with drift deposits. Devonian rocks 
are also found in the northern part, and, like the Upper Silurian, are 
covered with drift. The Devonian rocks continue southward through- 
out the central part of the state, reaching the Ohio river. The Lower 
Carboniferous rocks form the surface strata in a wide belt to the west 
and adjacent to the Devonian strip. Shales and sandstone dominate the 
eastern part of this region, while in the western part is the great lime- 
stone area of the state. The rocks of the Coal Measures are found in 
the southwestern part of the state, including all of the Lower Wabash 
Valley and extending two-thirds of the way up the western boundary. 
The northern part of the Coal Measure is not continuous, but is inter- 
rupted by alternations of the Lower Carboniferous. 

In view of these topographical and geological features, Coulter and 
Thompson (2) divided the state into seven distinct botanical regions, 
each differentiated from the others in conditions of soil, moisture, topog- 
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raphy and, consequently, in climate and vegetation. The seven regions 
are here listed with the counties which in general make up the areas: 

THE Lower WasasuH VALLEY REGION, including all or parts of the 
following counties: Posey, Vanderburgh, Gibson, Pike, Knox, Daviess, 
Green, Sullivan, Clay and Vigo. | 

THE Prairie REGION, extending over all or parts of the following 
counties: Vermilion, Fountain, Montgomery, Warren, Tippecanoe, 
Benton, Newton and White. 

THE REGION oF “BarRENS,” for the most part composed of the fol- 
lowing extreme northwestern counties: Porter, Lake, Laporte, Starke, 
Pulaski, Jasper, Newton, and a small portion of the southern part of the 
state. 

Tue Lake Recion, including most of the following northern and 
northwestern counties: Steuben, Lagrange, Elkhart, St. Joseph, Laporte, 
Starke, Marshall, Kosciusko, Noble, Dekalb, Allen, Whitley, Fulton, 
Pulaski, Cass and Wabash. This region is thickly covered with small 
lakes. 

Tue HIGHLAND REGION, including all or parts of the following coun- 
ties: Adams, Wells, Huntington, Jay, Blackford, Grant, Madison, Dela- 
ware, Randolph, Henry, Wayne, Fayette and Union. 

Tue Onto VALLEY ReEcIoN. This region includes all of the rough, 
broken country of the Ohio valley, and extends through the following 
counties: Franklin, Dearborn, Ohio, Switzerland, Ripley, Jefferson, 
Jennings, Clark, Scott, Jackson, Washington, Floyd, Harrison, Craw- 
ford, Orange, Lawrence, Martin, Perry, Dubois, Spencer and Warrick. 

Tue CENTRAL REGION, including all of the remaining counties in the 
central part of the state, which, to some extent, are characterized by 
all the topographical features of the other six regions. They are com- 
posed, for the most part, of woodland with streams and valleys of vari- 
ous sizes, and gently rolling land between. 

Deam (6) recognizes six instead of seven botanical areas. He has 
modified in some respects the divisions of Coulter and Thompson. His 
most noticeable modifications are seen in the following changes: The 
northern “Barrens” and the Lake region are united under the name of 
the latter. The Highland region, the Central region, and part of the 
Lower Wabash Valley region are consolidated under the name of the 
Tipton Till Plain. The Ohio Valley region is divided into the distinct 
areas of “Knobs” and “Flats.” The Lower Wabash Valley region is 


reduced to a narrow margin paralleling the lower Wabash river. In the 
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MAP 13. DEAM’S BOTANICAL AREAS OF INDIANA 
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present discussion, the botanical areas of Deam, and not those of Coul- 


ter and Thompson, have been followed. Map 13 shows the .outline of 
Deam’s areas. 


From the maps which showed county distribution, a list of the 
species occurring in each of Deam’s botanical areas was prepared. In 
Table I are given the location of species by botanical areas, the number 


of species in each area, and the percentage in each area of the total 
number of trees found in the state. 


98 


TABLE I—TREES OF INDIANA AND THEIR LOCATION 
BY BOTANICAL AREAS 


Explanation of Column Headings—AC, All Counties; L, Lake region; TP, Tipton Till 
Plain; P, Prairie region; LWV, Lower Wabash Valley region; K, Knobs region; 
F, Flats region. 

Boldface type indicates that the species is confined to one botanical area. 


REGION oF LOCATION 


NAME OF SPECIES INC” 1 SMP IDILAWAV NR 48 
PEPE? UNCC ene ee eee ae PR Re oi ee toes mK 
Acer negundo var. violaceum Kirchner ae be ex 
ANGE MISKUT WiC Ke te es 8 aS Fee eee = ex KK 
Acer nigrum var. Palmerii Sarg. ............ Peete re Me x x 
JNtaretetiaa ay av od) bark eo eee ea a Oe ee ee = xX ne Qh we 
Acer rubrum var. Drummondii (Hook. & Arn.) ) 
I RES Ce nase oS eee a ce 
PCr SAGCCH ARUN WETS sore 2 See Rw ee ee x EK xe tx 
_ Acer saccharum var. Schneckii Rehder.............. x xk 
Acer saccharum var. Rugelii (Pax) Rehder...... x 
BCE Te SCC CULA TETANY, (gee ence ea We eh 7 Wh te I cs x 
PAS SCU See LAE aoVW ELL Clee oo oe ces Se ER 8 Sees es, we) SK eee |X 
7Esculus octandra Marsh... Eeeae ry ES Xx 
Ailanthus altissima (Mills.) Swingle —.....2. x x 
Alnus incana (L.) Mench._.. Seo es Ae ae ae ee x 
Wimelanchier canadensis (L,)) Med........-.-..-:-22-----:--2:ce---+- FG Be ex 
Monelanchier laevis Wiegand 22.0 Sen cae sae 8 
Pea TALS Dae) eA Noe ee ree 2 eee 5 ees eX eX 
Betula lutea Michx, f....22-..02-2..-cn J ras oon Se Sn eno ae x 
GIST ar a Pes De as 0 ac eee ne cess Fears OS PR Phe et 
ieetula papyriuera Marsh). 2.ee ice see es x 
Bermianpopulitolia: Wiarshs 22-2 eee x 
(CAS aD Nae (GU jal ell Ac el 2 ne ee ere eee ere ee K Xa SOK 
Carya alba var. subcoriacez Sarg. -........2..----------0--------- x 
Carya Buckleyi var. arkansana Sarg.................----.-----.-- x 
Garya corditormis (Wang.) K. Kochy.:..22:-.2--..--22.2----- x 
Cae) AE gts DN eee eee ee x Xx wes 
Carya glabra var. megacarpa Sarg...................---------------- x 
@anvariacimiosa (Michx. £.)) Loud)2 2 -:cece ies ae ee De WB. 
CANE RUBS ON UNTT se) SEW Sec ee ne ep oe ee an ex spe Bo 
Carya ovalis var. obcordata (Muhl.) Sarg..........-......- Dem Be D3 
Carya ovalis var. obcordata f. vestita Sarg... x 
ManvarOvalis Val: ODOVAMS Saree. 2 2.2 een cccreaeenecenes ts ees mB 
Carya ovalis var. obovalis f. acuta Sarg.......-.----------- x 
Carya ovalis var. odorata (Marsh.) Sarg........--.------------- 3a x Ke 
WeieiravrclmOw Avan VIII) Ke, OCH oases Sc accee ae eon e ee x 
Carya ovata var. fraxinifolia Sarg..........-.------------------- 3 x 
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REGION OF LOCATION 


NAME OF SPECIES INC IG, UNE VRPAUNIAY ALS 
Carya ovata var. Nuttallin sane esse cee eee x 
Carya pecan (Marsh.) Engl. & Graeb...........-.-----------~- x EK 
Carpinus) carol imiern ae W all tieessese, eee sees eases eee Ke Xe 
Castanea dentata (Marsh.) Borkh...................-..------------ x 
Catalpa bignonioides Walter x XE 
Catalparspectosay Wat Cle temeecseste ses sercancereeet ee renee } 3 
Celtis plas vicratian es Wall clare ere eer ne eee x 
Geltisvocercemtall ics isesemeste re eer terete eee eee eee x 
@eltisy pumila (Mian) e eas heptane eee eee x xo 
Cercis canadensis L. -... ; X Wx x 
SEMIS Oil One Clay Use ee oe ee ae a eee eee a ax ae be 
@ratcesusmbasilicas CaCl les ees eeeee eeereren eerey eee ee x 
Crategus calpodendron (Ehrh.) Med..._.........-...-..-.-.5-- x xX Ex ee 
(Gratrecus ChrysOCa Fp aA lie tees seecese ee eae eer ree Xue x 
Crater lS ACO CCLINC A Ic mee erate ene nem ere Xx Ak pee aa 
Crategus coccinea var. Ellwangeriana Eggleston........ x 
(Ohiehee Seve erarorern Noy te (ets) TANSEY oe a OS 
@ratesgus collina’ Chapin ger encerenese ee ence ener 
(Grates cusp Gruss ol Li [rye ees ee ee en oe xix Xx 
Crategus cuneiformis (Marsh.) Eggleston Xe He ORK 
Gratesus filipesiAshe se ee ee eee x 
@yraiiae US G aititiita o eat I ese tee eee x ge sc 


Crategus Jesupi Sarg 


Crategus macrosperma Ashe 


ap Sh A a ae ee ees me uP 3s x 
Crategus macrosperma var. matura (Sarg.) Eggleston x 

Crateeguse MargarettalyASh eee, meee eee en ee eee eee XKigeex x 
Crataeaus naollisiClekw Ge) Rochelle sameeren eee xe Sk Xie 
Gratacus MeGail vais hese eee eee een eens ae Soe 


Cratesus nitiday(Hngelm))) Sarge eee eee ee x 
Crategus Phaenopyrum (L. f.) Med 


hae te ee a ig 

Crateegus pruinosa (Wendl.) K. Koch.........2.2000.-......- x x 
(Gratizec usippuin Clarcaim alc cy eee eee eee ere eo eevee oe a x x 
Cratecusirugosa Ashes tee x x 
Crategus succulenta Schrader oe Se 

(Crates Sustytet dis ulate eee eee a 35 
LOS py MOS pave San Tein ch eee eee x Ke 
Bae see tay Ct Otel Eyre eae eae oe be Se Xo 
Foresteria acuminata (Michx.) Poir x 
Eraxintisia me rican al seeemeeee cena eetnls pcewel Neer unten xe .@ Bee 
Fraxinus americana f. iodocarpa Fernald .......... me Re x 
Fraxinus biltmoreana Beadle x oi ex 
Eiraxintselan ce oleate >. 01k tees sae ae x xo Ex. 
ESAS mm cl wl Leyes 1a eee eee a nae x x 
Braxinuss Deus V1 Valiccg Vials lies Bp ORR XX: 


NAME OF SPECI 
Fraxinus profunda Bush _.........._.. 
Fraxinus quadrangulata Michx. 
Gleditsia aquatica Marsh... 
Gleditsia texana Sarg... 
Gleditsia triacanthros Lo... 
Gynmocladus dioica (L.) K. Koch. 
eplansemerca J. ees. ee 
preplansenigra Pisce ee ino 
Humiperusmvircimiana Up suc 2. 
Larix laricina (Du Roi) K. Koch. 
Liquidambar styraciflua L.. 
Liriodendron tulipifera L. __......_.... 
Maclura pomifera (Raf.) Schneider 
Macnolasacuminata Dos... 
Malus glaucescens Rehder......... 
Malus ioensis (Wood) Britt... 
X Malus ioensis X lancifolia.____... 
Malus lancifolia Rehder.0 


Morus alba var. tatarica (L.) Loud. 


RAGES, MAUD EA ol seek oes oe 
Nyssa sylvatica Marsh.................. -. 
Ostrya virginiana (Mill.) K. Koch.. 


ES 


Ostrya virginiana var. glandulosa (Spach.) sare ee 
Oxydendrum arboreum (L.) De Candolle....-- 


Pinus Banksiana Lam.....................- 
Eartise SETO DUS Lg eso eee 
Pinus virginiana Mill... 
Platanus occidentalis L. -................. 


Tg (Se) WM OY Es eect Pee ein ie ene en x 


Populus balsamifera L..........- 
Populus deltoides Marsh............. 
Populus grandidentata Michx. —._. 
Populus heterophylla L.....-....- 
Populus tremuloides Michx. ........ 
Prunus americana Marsh. -............... 
Prunus hortulana Bailey -................ 
Prunus lanata (Sudw.) Mack. & Bu 


eranus: nigra Alt. 2.22.2 sc. 


Shee ee ae, 


Prunus pennsylvanica L. f.......-.--------------------------- 


Prunus serotina Ehrh................----- 


(Drees) GaN, Ve 2 see ee ee er are x 


X Quercus Beadlei Trelease............. 


Quercus bicolor Willd. ............-...-.---- 
Quercus borealis var. maxima Ashe 


REGION OF LOCATION 
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REGION OF LOCATION 


NAME OF SPECIES INC 1G S02 IP IDAWAY US 
Quercus coccinea Muench..........----.-2-------------eo x ee Ox 
XQuereus Deami release: ne x 
Quercus ellipsoidalis E. J. Hill .........--.-.------.------------------ x x 
Xe Quercusiexacta’ Lreleas esc. eee ere ye 
Quercus: Hillin@release steer x 
Quercus imbricaria Michx............._. Bla he x 
De (Ort wes Ieee, INU cant acceso x Xx 
XE OMuercusel vice tern VV all eee ee eee eee x 
Oyusrtans sane yorenitoyy WES 2 Uae nce ee ee x 
Quercus macrocarpa var. oliveformis Michx>f._......... x x 
@uercusy marilandica eins cheers eee re 8 
Quercus Mublenbergil Englem. == bee 8S xi ex 
@uercustmiontana Will cles eee Reeiee iy ek 
@wereus;patusbrisp iven ch eens ee eee xa ox Be. 
OUSrCUSHE FIM US Lis oe eee ee ee x 
Ouckcussrubraylaes..- Se eee Ee Xie oe 
Quercus rubra var. pagodefolia (Ell.) Ashe................ Xx 
@uercus Shumardis Buckle yaeeeceteceesene ee eee ad em 
Quercus Shumardii var. Schneckii (Britt.) Sarg.......... x x 
Quereusistella tials Wan ores eae seen eee XK 
Qirer csi viel uttita a WU, aria eeeeeee eee meee oe eee ee eee x 
RobiniagPseucdo =A Cacia games cere ee ene x 
Sal eel el ines ek Se wae eh Oe ee x x 
Saltxeam'y edaloidesm sn cl els ceases on eee. eee eee ee 
Saliccncdis'c olor eli hil: eee ee eee ee cree: eee eee ex 
Salix discolor var. eriocephala (Michx.) Anders........... x 
Saliggiracilish eee we eee Sie ee eae ae oe ee KELSO” 2x x 
Salixcemig raid airshi tees veered oe eres en ey an ce ees x 
Sassafras officinale Nees & Eberm...................----0.-2.----- OBR Sek 
Taxodium distichum (L.) L. C. Richard................. x 
Uhujarocerdentalis sles tee ee Xe 
AVilia. ela bran Vent see ae meee oe ee ee oe ee ee xX Rae 
sbiliaghetenopiiy llama erties ese teen ae een en x x 
Tilia heterophylla var. Michauxii (Nutt.) Sarg... 
Usugamcatadensisi (lcm it ares eee cae este nen x a 
(La easel ea eet co eee ee ee eee 
Ulnusi americana Eas x 
Ulmus fulva Michx. .......... iy BR Kia 
(@ilmnarcrSiral CeO Slee at 1c S eae x aes x 


Total species per area 
Percents perareajot 163) totalltreessee ee OR ilaos 


ee ee te ae ee 16 115 107 23 109 107 


14 66 65 


i a a 


74 
45 


It should be noted that only 9 per cent. of all the trees are found in 
every county of the state. Were it not for some of the western counties 
being located in the Prairie region, and Benton county in particular, the 
per cent. of “all-over” species would be much higher. 

The Prairie region has the smallest number of any of the botanical 
areas. It is a contradictory statement to speak of a prairie with trees, 
but the nature of the Indiana prairie section justifies such a remark. In 
the prairie counties are lobate extensions of the western prairie, thus 
forming a transition zone between the deciduous forest of the east and 
the prairie of the west. Here, the trees are confined to small wooded areas 
which are very limited in species (19). The Prairie of Indiana does not 
connote a treeless region in the true prairie sense, but suggests that 
botanical area which has some true prairie characteristics, but is being 
invaded by some deciduous trees. 

The “Flats” area has the second smallest number of any of the areas, 
while the Lake region has the largest. The three remaining areas have 
about the same number. Were a more accurate distribution possible, it 
is certain that these figures would undergo some revision. Where a 
species appears throughout an area and straggles some distance into an 
adjacent region, it seems safe to assign that species to the area of the 
heavier density. But where a species is scattered, and appears in one 
or more counties near the limit of a botanical area, and no place else 
in the area, there is uncertainty in determining whether it belongs to 
one or the other or both of the contiguous regions. This uncertainty 
can not be removed, since the areas themselves are not sharply defined. 
As the numerical comparison of these regions now stands, it imparts 
but a general and not an absolute situation. 

The Prairie region stands out, due to its one-sided numerical inferior- 
ity. None of the other areas are so distinguished, but some have de- 
limited within themselves one or more species exclusively their own. It 
is this fact of exclusiveness that especially characterizes some of the 
regions. 

The Lake region leads all others in the number of exclusive species. 
Table II enumerates the seventeen species peculiar to the Lake region, 
and gives the general nature of habitat for each species. 
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TABLE II—SPECIES EXCLUSIVE TO LAKE REGION (MAP 14) 


NaTurRE OF HABITAT 


NAME OF SPECIES Swamp Bog Upland Sand Dune 
Una (oteyan | sors acl oc tie ence ee eae Sn ree es ee xe 
UX SG NUE NDE Bae 2 eden see wee eek ch mheg heen ier tee esta Ded Rae x 
Beetuilay fra py ete ease eee eae oe 


Betta aiespo op Ur Lic oie emt meee eae ete emeeeeeeeee 
Caryal ovalisivar- ObOvalis, facta es se erece na bee 
(Saneyey Owais INIA oo cea ee ee et 
Crataegus basilica, eee < senor assent oancaca emcees tae eee 
Crategus macrosperma var. matura.............--...-----..----—--- 
arixslaricin ah 2200 2.2 es ee ee ee x 
De INNES Mesa) OS (een Se kee x 

Pinus, BawkSiana — em nsec eee x 
Populusmisalsarmie ray sete s-ca seers aes eee x 
Primus. nigra \202-t..<ea. ee eee x 

Prunse Penns ylv ari Cay eer ee eee aes a x x 
X: Quercus’ Déamiiee 22 ee eee es 

(Quwercuis HUME poe nea Recs ee x 

Thuja occidentalis 


gta acts) ee eee Ries ea tates RE 6 8 5 


A we A 


The general distribution of all the Lake region exclusives has not been 
worked out by anyone. This fact makes some of them impossible for 
mapping. If the ranges of these seventeen species were satisfactorily 
known, it would be too confusing to show their general distribution on 
a single map. In light of these facts, eight characteristic exclusive 
species have been chosen to represent the area. Map 14 is drawn on the 
basis of these eight species, each species having a number attached to 
give the key to its wider distribution.on the map. For example, Larix 
lariciana, No. 5, covers the area indicated on the map by the vertical 
radius, while Betula populifolia, No. 1, has its distribution shown by the 
horizontal radius. And in like manner there is a certain numbered radius 
for each species. Thus the variation in shading on the map corresponds 
to the change in density of these eight species in the total area where 
they are found. In this way the geographic relationship of the eight 
species is indicated. 

The method of selecting eight species (drawn on the map by eight 
different and equally disposed radii) to represent the geographic affin- 
ities of a region requires some explanation. Whenever possible, species 


were selected which occurred exclusively or nearly so within the Indiana 
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area under consideration and at the same time were common enough 
for their distribution to be well known within and outside of the state. 
Some exclusives were not used for mapping because their wider distri- 
butions outside of Indiana are too poorly known. In regions where 
fewer than eight such exclusives were available, additional species were 
selected on the basis of their abundance and importance in the region 
to complete the group of eight species. In two regions, in particular, 
there was a total absence of eight such exclusives, under which condition 
eight characteristic species were substituted for mapping. Each radius 
is numbered to correspond to a certain species; and it radiates from the 
center of the Indiana area in which the species is found. Paralleling the 
radius are lines, of equal spacing, which indicate the general distribution 
of the species. General distribution is most easily observed by lifting the 
map to a horizontal position on a level with the eyes. This method of 
mapping has been borrowed from Dr. E. Lucy Braun, of Cincinnati 
University. 

Some liberty was exercised in showing the general distribution of a 
few species on Map 14. Such being the case, some further comment is 
necessitated. Betula populifolia (radius No. 1), for instance, is shown 
to be in a narrow strip-like and continuous distribution to the north- 
east. The fact is that B. populifolia is a disjunct in the Lake region, 
being about four hundred miles from the closest of its kind (7). The 
unbroken distribution was made to point the direction of its wider 
range. Betula lutea (radius No. 2), though almost restricted to the 
Lake region, has a single specimen reported for Crawford county in 
the “Knobs” area (8). Aside from this one exception, B. lutea is pre- 
ponderantly a Lake region inhabitant. Prunus nigra (radius No. 6), is 
shown as a Lake region exclusive, but it is known to exist in a few of 
the northern counties of the Tipton Till Plain, which lies adjacent to 
the Lake region on the south. But being common in the Lake region, 
and northern and northeastern in distribution, it suffices, in general, to 
illustrate the wider distribution of a Lake region exclusive. 

The eight species whose wider distribution appears on Map 14 have 
a definitely northern range but heavier toward the northeast. Only two, 
Betula lutea and Prunus pennsylvanica, have their ranges extending be- 
low the latitude of the Lake region, and then only in the Appalachian 
mountains. These two species suggest the interesting question of what 


has been their route of travel in reaching northern Indiana. 
105 


MAP 14. THE WIDER DISTRIBUTION OF EIGHT LAKE 
REGION EXCLUSIVES 
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Table II shows that the more familiar exclusives of the Lake region 
occupy what might be termed extreme habitats, such as swamps, bogs 
and sand dunes. These constantly changing places of abode can not 
always remain suitable to the vegetation which now occupies them. 
When these species can no longer withstand the impact of the changing 
environmental factors, they will be compelled to end their Indiana 
sojourn (4). 

In assigning species to the Lower Wabash Valley region, Deam’s 


delimitation of the area was largely followed, but certain liberties were 
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taken in crediting the area with species which lie outside of the eastern 
boundary. Of the one hundred and nine trees occupying the Lower 
Wabash Valley, thirteen were found to be exclusive. These thirteen 
species appear in Table III and their wider distribution on Map 15. 


TABLE ITI—SPECIES EXCLUSIVE TO LOWER WABASH 
VALLEY REGION (MAP 15) 


Species Outside 


Deam’s Nature oF Hasirat 
NAME OF SPECIES Eastern Limit Lowlands Sand Ridge 
Acer rubrum’ vary Drummondii +. xX 
Cabyacalbasvar sist Conia cess. 2 on x 
arya Buckleyivarwarkansana. 2 4) ee x 
Carya ovalis var. obcordata f. vestita.........--...-.-..--. x 
(CUNT GUS TEOYE ES ne op pene ee a x 
(CEST SLAG SET, OEE a ve hee ele eee x x 
OS UEL Amma ITAL Sere see tk ee si x 
feted iesba meal Came = Me ee aS x 
RE PC CLIUG AMEE Nth) Ameen ee x 
(Qa U Ise Cae 2 ee ee A a Xx 
(OST Sori Ra ee a a ee ee x x 
Oucrevsiwubra vat. pacoditolias 2. x 
pA SO CUPUTET ISELIN ene ah ce ne aa aK aK 
eye leal (SNe ent oh ee, ee en ee 4 12 1 


These eight species are distinctly southern and southeastern in range. 
Not one of the eight shows an affinity for the Appalachian mountains. 
Instead, the Appalachians have been a barrier in the way of the north- 
ward invasion of all except Gleditsia texana and Carya Buckleyi var. 
arkansana, which two are not yet known to have moved eastward to an 
extent to have to cope with the Appalachians. Even though the north- 
ward migration of six of these trees has been interrupted by the Appala- 
chians, yet, on either side of the mountains, these six have pushed north- 
ward. On the east they have followed the Atlantic coastal plain and 
Piedmont region in their northward advance, but west of the mountains 
they have moved northward by following the Mississippi and its tribu- 
taries. Were it not for this low and continuous passageway from the 
Gulf of Mexico along the Mississippi river system, it is doubtful if these 
eight trees would ever have entered Indiana. This is a fine example of 
distribution by a river system. The general distributions of these eight 
show them to be largely lowland trees, a fact in keeping with the nature 


of the habitat in which they are found in the Lower Wabash Valley. 
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MAP 15. THE WIDER DISTRIBUTION OF EIGHT LOWER 
WABASH VALLEY EXCLUSIVES 
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The eight Lake region exclusives are on the southern limit of their 
ranges, but the Lower Wabash Valley exclusives are on the northern 
limit of their ranges. The Lake region seems to be a door of exodus for 
its exclusives, while on the other hand, the Lower Wabash Valley 
appears to have been a gateway of entrance for its exclusives. 

The “Knobs” or unglaciated region is less distinctive than either the 
Lake or Lower Wabash Valley regions from the standpoint of the num- 
ber of exclusives. The “Knobs” has six species which are practically 


restricted to its area. Of the six, only Oxydendrum arboreum, Pinus vir- 
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giniana, Aisculus octandra and Castanea dentata are known in their 
general distribution to a degree satisfactory for mapping. These four, 
with four characteristic trees of the region, are listed in Table IV and 
are shown in their wider distribution on Map 16. 


MAP 16. THE WIDER DISTRIBUTION OF SIX CHARACTER- 
ISTIC AND TWO EXCLUSIVE SPECIES OF THE 
“KNOBS” REGION 
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TABLE IV—EXCLUSIVE AND CHARACTERISTIC SPECIES 
OF THE KNOBS AREA (MAP 16) 


Exclusive Characteristic NaTurE oF HABITAT 


NAME OF - SPECIES Species Species Upland Lowland 

ANGIE RKC NN CONG ee aes enc eaccornececen eet ean x x x 
PARIS CUMS S © Cai CT alee ree ere eree eee eer x x 
Castanea’edentatae ss ee eee XK Ke 
Gratz cusses yeaa eee een te x 
Fagus grandifolia 2.2.2 Sh Pe, eee x x 
[Dipper VeRO os ease een OS Ke x aR 
Oxy.clen camara Ore Una eee eens x x 
TESPORUES) MAUBEMIOUNID EY, os copes one ance x x 
Quercuse. Beadleige=:... 2 = x x 
QUEKCUSEVELUEIN a) oe wieereee nose eer % x 

Fo tail e(ChO))) ayer eee 6 4 8 4 


Atsculus octandra, while found in the “Knobs,” is not confined to that 
area. It is really a tree of the Ohio river bluffs, but is similar -to the 
“Knobs” exclusives in general distribution. A®sculus, Pinus, Oxyden- 
drum and Castanea are on the limits of their ranges in the ‘““Knobs” and 
are extraneous generally to the southeast. Castanea is the exception, in 
that it has also a wide distribution to the northeast. The four character- 
istic species are distributed fairly well over the state; and aside from 
Fagus grandifolia represent intraneous distribution. Fagus ranges well 
beyond Indiana to the north, east and south, but the concaved portion 
of its western limit is inside the western boundary of Indiana. 

The “Flats” area has only Crategus collina and Tilia heterophylla 
Michauxii as exclusive species; two species about whose general distri- 
bution little is known. Therefore, being unsuited for mapping, eight 
characteristic species were chosen to represent the area. These eight 


species appear in Table V and have their general distribution shown 
on Map 17. 
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TABLE V—EIGHT CHARACTERISTIC SPECIES 
OP ELATS” AREA (MAP*17) 


NAaTuRE OF HABITAT 


NAME OF SPECIES Upland Lowland 

Near VAM OVA La meeenee tee ree or ee Serre neon Ie: x x 
Fagus grandifolia a Risin | pe A te ha Ge ack sre oe SIC x x 
PPE NADY Stes Ad Ted CAD ch en cee ese ce oe et ott K x 
BRREOMeD CEOURELE TLS Gl tain ee meee ee eee oe Lt x 
Heachida mi bereSe yi Clauia mee etre, eer ben aed) oe Sek ee, ee x 
OM EL CIS TRING eee eee nel ee, ea. eae ee SE x 
RCL CUISMP al ISCElS meee mere et eer e eee oe a RT ce ce x 

ARO EN NCE) > Be eI Ts et SE eee AA eee ee ee See ee 4 7 


MAP 17. THE GENERAL DISTRIBUTION_OF THE EIGHT 
CHARACTERISTIC SPECIES OF THE “FLATS” AREA 
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Of the eight characteristic species of the “Flats,” Quercus Prinus and 
Liquidambar styraciflua have range limits in Indiana. While Q. Prinus 
is on the northern limit of its range in the “Flats,” yet it has a lateral 
distribution to the west, including the Till Plain, “Knobs” and Lower 
Wabash Valley regions. The northern limit of Liquidambar is not in 
the “Flats,” but it lies just to the north in the Tipton Till Plain. The 
remaining six species are well within their ranges in Indiana. 

The Tipton Till Plain is credited with five species exclusive to its 
area: Carya glabra var. megacarpa, Acer saccharum var. Rugelit, 
Crategus coccinea var. Ellwangeriana, Crategus Jesupi and Crategus 
Phenopyrum. Each of these species is reported for not more than three 
counties, and then the counties of location are so near the boundary 
between regions that it is uncertain to which botanical region they 
really belong. So it is with much doubt and hesitancy that these five 
species are classified as exclusives of the Tipton Till Plain. Table VI 
lists the eight characteristic species of the Tipton Till Plain. The gen- 
eral distribution of these eight characteristic species appears on Map 18. 


TABLE VI—EIGHT CHARACTERISTIC SPECIES 
OF THE TIPTON TILL PLAIN (MAP 18) 


NATURE OF HABITAT 


NAME OF SPECIES Upland Lowland 

ACer Saccharii~: dees. 2b eee ae ee ee ee x x 
Corus flondasc. rst. 7 See. ee en ee ee, ee Ki 
agus: eramditolisy, x se See ieee ae es ed et x 
Pra ximus “AmeriGarna lees cee ccc eee ee ae oe Oe x 
Quercus’ alba ~s.coos sane fe Os Be, oe eee eee ai x 
Quercus: velutina meee. sees se ee ee ee eee ns oe Ki 
Alilvaela bia; 3.52 ae cia lek ee Sie a AON «Stig ee ee x x 
Wilms [arievicania see. ce kg eee ee eae eel ae ee ee x x 

éVOtal. CBS hae 4c ca See Ow eR doh ee OR aS 8 5 


The eight species which characterize the Tipton Till Plain are com- 
mon trees and found generally throughout the state. In their wider dis- 
tribution, they are fine examples of intraneous species. Of the five 
groups of trees mapped to represent as many botanical areas of the 
state, the eight exclusive species of the Lower Wabash Valley region 
range over the most restricted territory, while the eight characteristic 
species of the Till Plain range over the most extensive territory. 


The Lake and Lower Wabash Valley regions are distinguished by 
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MAP 18. THE GENERAL DISTRIBUTION OF THE EIGHT 
CHARACTERISTIC SPECIES OF THE TIPTON 
TILL PLAIN 
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their large variety of species and by species which are exclusively their 
own. While this is true regarding the Lake and Lower Wabash Valley 
regions, the opposite is naturally true of the Prairie. It is known for 
the smallest variety of any botanical area and for the total absence of 
exclusives. 

Some species with range limits in Indiana have already been men- 
tioned in connection with the different botanical areas. But there are 
other species whose ranges terminate in Indiana but are not confined to 


a single botanical area. These species appear in Table VII. 
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TABLE VIIL—SPECIES WHICH OCCUPY MORE THAN ONE 
BOTANICAL AREA IN INDIANA AND WHOSE RANGES 
TERMINATE IN INDIANA 


DIRECTION OF GENERAL DISTRIBUTION 


NAME OF SPECIES SW SE S NE N NW 

Gaya Ca ee eater ea a eee ee ee eA AK 
Garry we lea br er yet eae Be 
Carya glabra var. megacarpa............ 55 es zehner a oe % ms 
Cattally a sioeci 0 Sexes esos ve eae ec ee Se 
NCEE SAGChar mn vaio Chin © Cai eee nee eens ete ene ee 
Celtislacviraitas is nie etre. 5 ees er eee ere eee Xone x 
Cratseeusicollina ses oe hee ae eee eee 
Grates cis} Pha ae 00 po yar Ui eo ee x 
Crateous;SucGulentasens— 50 2 ee ee ee err eee x 
DIOSPYLOSHVAES TTA Male corse =e cee x x ss 
Trquidam ber sty ie Gib el sesso ne eee eee ee Be x x 
Magnolia acuminata._............. 2 Py Se Ne ee x x x 
dPXoy oyitivicvam devany ml KOM les ke oe eee Xi) eX eet 
Prunus lanatacc28 2 ee ee oe oe x 
Quercus /ellipsoidalist 5. ee eee ene ee ree x 
@ Wer CUs mana ri em Gh Cea eee ee eee x Ne x 
Quercus Prinus.22 3 ae ee ae ee ee x es 
Quercus, Montatia ss 22 ee eee eee ee ee x x 
Quercus rubra: 2. ee ee ee eRe | BK 
@uercus shumardi yarns chineckiies ee ee ee eee iS x 
Quercus'stellatal -< sie peena sera ees eres ee ee ee xe x x a 
Saligamiy gal 01 ess seers eee ceeerey a kee ee x x SK 
‘Tiliatheterophy lla. 2 = eee ee eee x 
Ulmus alata... Ber ee ee eee eS eee Me x x 

Total 24 he) eee Ne 12 12) side Oe ee 


SW, Southwest ; SE, Southeast ; S, South; NE, Northeast ; N, North; NW, Northwest. 


PHYSIOGRAPHIC AFFINITIES 


The trees of Indiana are shown here in their distribution throughout 
the United States and parts of Canada according to their physiographic 
location. The alternative of comparing the wider distribution by states 
was readily suggested. And it would be an interesting bit of informa- 
tion to know the affinity between the trees of Indiana and those of the 
other states of the United States, but vegetational movements have in 
no way been controlled by the imaginary lines which separate states. 


The migratory advance or retreat of a species may be backward or for- 
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ward across a designated state boundary in so far as that line is not one 
of habitat demarcation. But since the migration of a species is invited 
or repelled, in part, by physiographic factors, it seemed the better choice 
to compare wider distributions according to their physiographic loca- 
tion. A method of this kind divides the general range of Indiana trees 
according to natural areas, instead of political units, an arrangement 
of more vital interest to the botanist. 


PHYSIOGRAPHIC PROVINCES OF THE UNITED STATES 


Fenneman (9) has divided the United States into eight major physio- 
graphic divisions, with a further subdivision of twenty-four provinces 
and many lesser sections, thus supplying the best available work of its 
kind. The physiographic divisions of Fenneman are enumerated in 
Table VIII and appear in outline on Map 19. For a detailed descrip- 
tion of these divisions, reference should be made to the work of Fenne 
man (9). 


TABLE VIII—FENNEMAN’S PHYSIOGRAPHIC DIVISIONS 


MAJOR DIVISION PROVINCE SECTION 
Laurentian 1. Superior Upland 
Upland 


Continental Shelf 
3. Coastal Plain 


to 


Atlantic Plain 
. Embayed section 


. Sea Island section 

Floridian section 

East Gulf Coastal Plain 
Mississippi Alluvial Plain 

West Gulf Coastal Plain 
Piedmont Upland 

Triassic Lowland 

Northern section 

Southern section 

Tennessee section 

Middle section 

Hudson Valley 

Champlain section 

. Northern section 

Mohawk section 

. Catskill section 

. Allegheny Plateau-glaciated section 
Allegheny Plateau-Conemaugh 
section 


Appalachian 4. Piedmont Province 
Highlands 
5. Blue Ridge Province 


6. Appalachian Valley 
Province 


7. St. Lawrence Valley 


8. Appalachian Plateaus 


a eee SP TP TP he ho oe 
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MAJOR DIVISION 


9. 
10. 
1 
Interior Plains 12. 
$ 13; 
Interior 14. 
Highlands 
15. 
Rocky Moun- 16. 
tain System 
17; 
18. 
19, 
Intermontane 20. 
Plateaus 


PROVINCE 


New England 
Province 


Adirondack Province 
Interior Low Plateau 


Central Lowland 


Great Plains 
Province 


Ozark Plateaus 
Ouachita Province 


Southern Rocky 
Mountains 
Wyoming Basin 
Northern Rocky 
Mountains 
Columbia Plateaus 


Colorado Plateaus 


7 


a a a tte 


Soo eee Ao Sl, oo TP eo oe 


Om cieS BPs oO oe 


SECTION 


Allegheny Plateau-Kanawha section 


Cumberland section 
New England Upland 
White Mountain section 
Green Mountain section 
Taconic section 


Highland Rim Plateau 
Lexington Plain 

Nashville Basin 

Western (unnamed) section 
Eastern Lake section 
Western Lake section 
Wisconsin Driftless section 
Till Plain 

Dissected Till Plains 

Osage Plains 

Missouri Plateau, glaciated 
Missouri Plateau, unglaciated 
Black Hills 

High Plains 

Plains Border 

Colorado Piedmont 

Raton section 

Pecos Valley 

Edwards Plateau 

Texas Hill section 
Springfield-Salem Plateau 
Boston “Mountains” 
Arkansas Valley 

Ouachita Mountains 


Walla Walla Plateau 
Blue Mountain section 
Payette section 

Snake River Plain 
Harney section 

High Plateaus of Utah 
Uinta Basin 

Canyon lands 

Navajo section 


MAJOR DIVISION PROVINCE SECTION 

. Grand Canyon section 

. Detail section 

. Oregon Lake section 

. Nevada section 

. Sonoran section 

. Salton Trough 

. Mexican Highland 

. Sacramento section 

22. Sierra~Cascade . Northearn Cascade Mountains 


e 
f 
21. Basin-and-Range a 
b 
c 
d 
e 
f 
a 
Mountains b. Middle Cascade Mountains 
c 
d 
a 
b 
c 
d 
e 
f 
g 


Province 


. Southern Cascade Mountains 
. Sierra Nevada 

. Puget Trough 

. Olympic Mountains 

. Oregon Coast Range 

. Klamath Mountains 

. California Trough 

._ California Coast Ranges 

. Los Angeles Ranges 


Pacific Moun- 23. Pacific Border 
tain System Province 


24. Lower California 
Province 


PHYSIOGRAPHIC DISTRIBUTION 


The 135 trees which remain have their ranges fixed after Sargent 
(14), Hough (12) and Sudworth (15), with special attention given tc 
the delimitations of the former two. A large table containing all of the 
physiographic areas of Fenneman was prepared. The names of the 
major divisions with their provinces and sections were arranged in hori- 
zontal position at the top of the sheet. The names of the 135 species 
were arranged in alphabetical order and in a vertical position at the 
left side of the sheet. Upon learning that a species inhabited a certai 
province or section, it was immediately checked on the large sheet so ass 
to indicate its occupancy in that particular area. After treating eac 
tree in this manner, there was totalled for each province or section the 


number of species appearing in it, and its per cent. of the entire number 
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TABLE IX—DISCARDED SPECIES 


INDEFINITE INTRODUCED UNCERTAIN 


NAME OF SPECIES RANGE SPECIES CLASSIFICATION 
BUS BIN CAMA Se ORs oe ee eee 3 
An eUSmAltissiima, ges eS ee x 
Carya ovalis var. obcordata f. acuta... ee 
Carya ovalis var. obcordata f. vestita... x 
Belin itn ll aie meee eee ie ae ee es Ca a 
Crategus basilica _...0..... x 
Crategus calpodendron x 
eratecus (ChrySOcarpas a. 2 x 
Crategus coccinea var. Ellwangeriana........... 34 
era tceplisncuneltOrmisases. 8 2k oP x 
ME cee OTS witlipes (ae Sere eee ne Ne x 
trates. Gattingert ge ee % 
CTR PSE SS 1 ST a) Be eee ao em tee x 
Crateeecus macrosperma ......5. J... Se eek. cae x 
Crategus macrosperma var-matuta ......2<=.. x 
Perce os COU VIA IS te kt ee x 
Pra IG WIN 1 as wees ee ee x 
aie OUS SIMO OSA. Sra an ee el x 
Praximus americana 1. 10docarpacz......:2....-2.2 222: x 
x Malus-ioensis X Jancifolia........-..--.2.. 2k x 
logusealdevary tatarica wo ooo eke cts ences 
a pMG ily a i a ai ae 
Witisnaiiowtves dette: 2. So dete fe > 
i, QARSASTS LD iia eee = ee ee ee ae x 
Quercus macrosperma var. oliveformis.............. x 
SALINE Filla ind Oe ea, Sear Soren ee x 
mculnrciscolor var, eriocephala-s. 0-22. -.--2-caccese5s- x 
‘SH Vb a 60240 ee fe coe ee ee me 
AER GAS Re Bait ect aS © Nae eee Oe 22 5 1 


of 135 trees. For comparing the density of species of the different 
provinces and sections, per cent.-classes were found. For example, 
under per cent.-class No. 1 is listed the section containing between 
91-100 per cent. of the 135 trees; class No. 2, the provinces and sec- 
tions containing between 81-90 per cent., and other classes in descend- 
ing order of 10 per cent. intervals, making ten classes in all. The result 
of this tabulation is shown in Table X. 
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TABLE X—PERCENTAGE CLASSES FOR SHOWING THE 
VARIATIONS IN DENSITY OF THE DIFFERENT 
PHYSIOGRAPHIC REGIONS 


PER CENT. 
Crass No. PHYSIOGRAPHIC AREAS IN PERCENTAGE CLASS 
91-100 1 axa 
81- 90 2 None 
T= 80 3 lid; 12a 
61- 70 4 3d; 5b; 6a, b; 8c, d,e, f; 11a, c; 12e; 14a 
51- 60 5 3a, e, f; 4a, b; 5a; 8a, b; 9a, d; 11b; 14b; 15a, b 
41- 50 6 6e* 9s 10 212h) cf 
31- 40 i SDs ats Ob 
21- 30 8 i: 
11- 20 9 3c 
1- 10 10 Pac nent dike Loe dis T8-a1Oa. Da cy. diel 


20a, bac, d,e, 0-214, b, e>'22a, b,,c.23€ 


The shadings on Map 20 show the variations in density of the Indiana 
trees over their entire range. What has been said about the botanical 
areas within Indiana may be applied here. Were it possible for the 
provinces and sections to be more sharply divided and the ranges of 
certain spécies, in particular, be more accurately drawn, it would un- 
questionably mean a change of shading in some instances. Especially 
would this be true of the Interior Plateau and the many small areas in 
northeastern United States. But, in the main, the map reveals the 
general distribution of the total of Indiana trees in relation to the same 
number centralized within the state. 

As would be inevitable, the section of heaviest density takes in that 
part of Indiana which happens to include roughly the four botanical 
areas: Tipton Till Plain, Prairie, Lower Wabash Valley and the “Flats.” 
But there is not a gradual diminuation of density in all directions from 
the section of heaviest density. Instead of this section being surrounded 
by a single density class of the descending order, it has four density 
classes, numbers 3, 4, 5 and 6 lying adjacent to it at different points. 
This situation means that four lanes of different numerical value radiate 
from a common center. All of the density classes represent a broken and 
irregular arrangement, due to the abrupt ending of ranges and the dif- 
ference in direction of range-extension. Nor is there any necessary cor- 
relation between a density class and its distance from the region of 


heaviest density. For instance, class number 8 is only a few hundred 
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miles away, while class number 7 is more than twice the distance. Only, 
four of the classes are centralized and have a general direction of ex- 
tension. Class number 3, occupying the second heaviest region, is largely, 
northern, class number 8 is northwestern, class number 9 is southeasterr 
and class number 10 is western. The remaining four classes are not 
confined to a single general direction. With the exception of a few trees 
found in class number 10, the trees of Indiana range over the easterm 
half of the United States. The westward migration of these species has 
been held at bay by the vast prairie region of the west. 

The appearance of Map 20°may suggest the distribution of trees 
after a haphazard manner, but the fact remains that the distribution is 
very orderly, being in consonance with physiographic affinity. Thus: 
the physiographic range of a species, in a general sense, indicates the 
type ef minor physiographic area or botanical region it occupies ini 
Indiana. 


SUMMARY AND CONCLUSIONS 


1. There are certain natural botanical areas in Indiana, the major 
areas being the ones described by Coulter and Thompson and later: 
modified by Deam. 

2. Nine per cent. of all Indiana trees are found in every county..: 
The quantitative relations of the different botanical areas appear in this: 
descending order: Lake region, Lower Wabash Valley, Tipton Till! 
Plain, and “Knobs,” “Flats” and Prairie region. 

3. The Lake, Lower Wabash Valley and “Knobs” regions are espe-: 
cially distinctive in their possession of exclusives. 

4. Wherever an exclusive species is found, it is limited (in the main) 
to one botanical area, it is on the limit of its range and is extraneous: 
in its distribution. 

5. The extraneous species lie in three general directions from Indiana, 
and the direction is in direct relation to the botanical area in which the. 
species is found: Lake region exclusives to the northeast, Lower Wabash : 
‘ Valley exclusives to the south and “Knobs” exclusives to the southeast. 

6. Trees ranging throughout the state and most of those that are 
characteristic of a botanical area are intraneous species and are well. 
within their ranges in Indiana. 


7. There are no extraneous species to the west of Indiana, although 
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some that are extraneous to the north or south have a westward ex- 
tension. 

8. Forty-one per cent. of all Indiana trees are known to have range 
limits in Indiana. Of these, 26 per cent. are largely exclusives in one 
or the other of the botanical areas, and the remainder range in two or 
more areas, but not in all. 

9. The strongest affinity of Indiana trees for physiographic provinces, 
in part, or totally outside of Indiana, is to the north and northeast. The 
direction of the weakest affinity is to the west toward the great plain 
and Rocky mountains. 

10. The wider geographic affinities of an area are adequately indi- 
cated by a map showing the entire range of a few (eight) of the ex- 
clusive or characteristic species of an area. ; 

11. The physiographic provinces occupied by a species indicate to 
some degree the nature of the minor physiographic province (botanical 
area) it occupies in Indiana. 


The writer is especially indebted to Charles C. Deam for access to his 
county records of species and for his selection of characteristic trees of 
the different botanical areas. Without his knowledge of Indiana flora, 
the present problem would have been greatly impeded if not prevented. 
And a further debt is owed Dr. Stanley A. Cain, who suggested and 
directed this problem. 
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PLANKTON ALGZ OF WHITE RIVER IN MARION 
COUNTY AND MORGAN COUNTY, 
INDIANA 


By C. MERVIN PALMER 


During a period of thirteen months in 1930 and 1931, the alge from 
176 samples of White river water were identified. The samples were 
obtained from three locations near the Indianapolis Sewage Disposal 
Plant in Marion county and at one location in Waverly in Morgan 
county. Mr. C. K. Calvert, of Indianapolis, was instrumental in making 
possible the collection of all of this material. 

It is planned to consider in a later paper the effect of sewage on the 
kinds of alge present, and the periodicity of the plankton alge at the 
four locations. 

A list of the alge identified by the writer is included in this article. 
Forms which have not been reported previously for Indiana are in bold- 


_ face type. When the identification has been uncertain, a question mark 


is placed after the name of the alga. The number after each name indi- 
cates the number of samples out of the 196 samples examined in which 
each alga was found. The presence of each alga in samples from Marion 
county and from Morgan county is indicated by the “‘x’s” in the columns 
at the right of the list. In some cases, especially with diatoms, specimens 
were identified to genus only. When more than one species of a genus has 
been identified, the information is also summarized for the genus. Not 
including this last group of genus names, there are 182 kinds of alge 
given in the list. This would be the minimum number of species repre- 
sented in the list. It includes 120 species which are new for Indiana. In 
the list are eighty-four genera, of which twenty-six are new for the State. 
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PLANKTON ALGA OF WHITE RIVER 


Number of 


Samples 
Containing 

Alga 
A ctina St PU .cc5cceececeteee ee 36 
JAY graeil bimumn) ST Ch are eee 3A 
ATA DBT) coc ee ee ee eee 4 
Ankistrodesmus falcatus (Corda) Ralfs..............-...-... 67 
Asterionella. 5225 2. eee 9 
Brachiomonas) 2...) een See tA ak al 
Chetophora, cis ee ee ee eee ee 1 
Characiumdimmetveura Wena rane pense ee eer 4 
Chlamydobotrys gracilis Korschikoff............................ 2 
(Chilairn yic orm Or aS rece 104 
Gs communts.ShOWs. eee eee fe) 
C. globosa Snow 4 
C. gracilis Snow 2 
Genivalise(Bauer)) Wille= = ee 1 
Chlorella 4222 8 ae ee ee ere ee 23 
Cs-vulgarisBeyerinc k= cesar ee ee 6 
GChrogcocGus? 52. ee ee ee ee 6 
GHlimnetreus emir ae ee eee ee eee 2 
Caminutus CK) Nae eee eae eee 3 
(Chrysosphietage se. ox |. nee ee ee 1 
Cladophora - 2 
Closteriopsis longissima West 15 
Clostertaxn' t=. < se eee Ree oe ce he ee 44 
@-achtuny ((iyne. web rel ieee nen eee 1 
Cyeracie DeBrebiestcs eee a eo eee 29 
@yienormubeisauron (Bony) Wyae oe 1 
Cocconeis 9 
Coelastrum 54 
C. cambricum Arch. 3 
(Ceres eoypronmeon NETS, cot ee ee 53 
Goelosphseri urine ns bene ae pope 1 
(TUCIP ena 2 Baie gles sce Se ees eee eee eee 19 
@=apiculata)(emm,) Schmidie: 2.2. eee 1 
Cacruciteras(Wolle)e Collins eee 5 
C. fenestrata Schmidle 2 
Cyirregularis) Wille se jee te ee 3 
Crlautecboroerss chime eae ene 1 
C¥quadratal Monnens seein mn eee 11 
Cryptomonasy ae 2 4 =e eve nen lel es Se 33 
(Gano ia lay Eris Chl see eee eee 1 
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Number of 


Samples 
Containing 
Alga 
Cyclotellay ewes =e See eet. Were ee ane oe oe 95 
(COS SSA Ee ae es Sa Ee ee 4 
1) Fa, Co Tn Dane eee ee ee ae ees 49 
Dictyospherium pulchellum Wood —....- 8 
Dinobryon PN ie sieges oP) iy, ey 7 
DS sociales Wiir j cemeee mt) ee ee eo) 5 et aS 1 
Pectipilatnineoccinmeees - ee ee, oer es ek 2 
1). tabellariz: (Lemmni.) Pascher:.2 2 
IVONAAS OVER CG? ce ee ee ee Se eee 6 
ECO nn aera ener er a eel Wo ne 17 
Pige le cans ui) y ewe sees ee et be 15 
Euglena 2... ro 5) See ere ee ee 134 
Haacus Bhr 25... Ie ee oe nee eee ee Dif 
AClitissima cme. oe) ee eee ee 2 
Epydeses Phitvy =e ose. ees ae en he OS 36 
Paechrenbersit, Klepse <- e) eee p the 1 
Ee fuscay(Kiebs)) Memmi: 2. 2c. psce to 2 
eo GACtHisn is leDs meee eS Se ee ee 13 
Berintermedia( Kleps)) ee eee Sey Te 1 
Ea imnopnilal emit. ee ee 2 
eapiscisorms: Kles. 2 ge nee nt 2 
EApolymorpha Dangeardie ¢ ooo oe es! 3 
EN CORUNAL ANC CATC foe an aes inn 98 
15, payee fen gio) Ec ae ee, | ee ea oe ae ae a rt See Renee 33 
E. splendens Dangeard ? _....... Ee PRN se 
eatertacola j@Oancgeard lar tween eee as, Se 1 
EPEC ENOVECHUG: PUM AY Claws a oe dees eee re 3 
EPRERITINCALA ONY alLOM ween ere ces yee ete 9 
iB, CARPE INS VIRUS seni TL Ba cee rena pee eee ee 3 
FRU STELCLI SIDE at pete ee ee ie Se eee eS 12 
Batre ptiaivatidis bettyeet be .ssse or ee ces 1 
[Te ISTTT ABV a sok ae nee ne ee ies noe OR 12 
Gloeocystopsis limneticus G. M. Smith —.....2-. 1 
HvLe rs anita eee eee re bres eka 5 Be a Ses ani 6 
G. paucispina W. and G. S. West....2c-.-22---2::02-2--------20--- 5 
Grradiatas@hodat: te ee oe see oe ase i eee 1 
Onn DM ONC Ii te een ee ee eee eee et 10 
(Cresnihittoy ae Sa a ae ead eae emer Z 
Grapecuoral ef Vist] ei pesse eer seee ee Pe ia Me. SVs 1 
Gymnodinium ___........... 4 
G. zruginosum Stein ? 1 
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Samples 
Containing 
Alga 
83) Evo amtG verano eee eee 1 
84 Kirchneriella obesa (W. West) Schmidle -................ 1 
850 Wagerhetmiia sore. ee ee eee ope eat oe ie 4 
86 Le chodaty: Bern 02. ee es eee eee 2 
87 L. citriformis (Snow) G. M. Smith -...........---. aL 
88 I. droeschert (Wemm.)) Printz 2s ree I 
80) Tuepocinc iss eee ee eee ha eee eit 
OG Ee. Slobosal Framcew ast Gated ta Oi eee 1 
91 L. sphagnophila Lemm. ? 2 
O2aL teres s(Sochmitz) esse ee 1 
O35 EF. texta (DU jardin) yee eee 8 
CesT By ice] 0: manele eee SE eee eee re Er USS 
05 L. erngineo-cerulea (Ktz.) Gom. ............----.-----.-----—- 1 
06° Le digueti’ Gomi: tks = ee 2 eee ee 5 
97 L. distincta (Nordstedt) Schmidle ? —..........- 3 
08) ee laserhermm (OMiob 3) (Gore eee eee < eres 2 
90) Ly mana’ Tilden =p acerca eee ee eee fre 4 
100 Ls putealis Monty ee 6 
VOU Lcsubtilis WiAWesth yee ee eee 3 
102: el Osira see eee re ee ee eee 6 
103) Merismopedia glauca (br) Nag eee 1 
104 Mesotanium caldariorum (Lag.) Hansg. ......-.. 1 
LOSeMicractiniwims 22a ee ee 31 
106 M. pusillum Fresenius 30 
POI ET © CY StS deren se ne, 3 
LOS: IVigicerusinosa ECCZ Meee cescetre eee ce tees, Scere ee ce 
109 M. flos-aque (Wittr.) Kirchner... 00. 2 
f1OsMisincerta lcemm«<, <<. eee eee eee 1 
TMT cr oS Porat hee eee, ee ane 6 
I ZeVienstagno cum (Kctze) naa eee pene eee eee 1 
fs, MS tumidulapblazenissesee t= eee eee ee 
114 Mougeotia (or Debarya ?) 
Ii SeiNavicula, "ss, Scene Sealy ree eine ee aes 
116 Nephrocytium agardhianum Nag. .................-...--- 1 
Liv, Nitzschia v2.2 Sethe 2 pence en eet ei ee 40 
VIS. Oocystisieeras cate a 20: Ee cote noe eee 8 
141.0% @. borgeizsnow =e ee ee 4 
TAQ OPIN JB yneee ee 4 
121 Ophiocytium capitatum Wolle 2 
122 *Oseillatorid (ot eats oes ores I pts ee ae ie 94 
123 O. agardhii Gom. _. 28 
12420 camphibiacl cy eee eee ee ee 8 
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Alga 
Otboryanalo 0 nye ee ee eee 1 
ORD revistictz memes int ee ee 3 
OR chalybeaslVi criqee te ee eee 5 Ue 37 
ESR CTat hy VILA 2 eS 2 ener ne rn ) 
OStormogsa bony er ee 5 
OMsemmatayVicnes bees ee ie ee 1 
@) phim OS aA oe ieee ace ee re ok eee 5 
OSminnesotensis: (ildent 22) 3 ce 1 
Onn dicagtort. pr eee eee 7 
Oesanctaykt7 gee See eer ee Ce! 2 
Omsplen idan Gi cyaee see es sete oye ne 8 1 
OSsubsalsaAccumi es n die So Oe ee aes insets 2 
O. subtilissima Ktz. 10 
OR CER UIs aA Cre Seen ep es eae ae 14 
OUR ELebriLOCMIs#APis sete ewe he 3 
Eoailasi el Mates sere re eee ee ee Be SS 1 
Pandorma ymorininS OFy pss ee et 33 
iRediastriin pas ee a ee ED 2 eters af (ot ae ane Oe 84 
ES boryenuml (Turp.) Menesh, 2)... 4.ea 54 
PaO exe VLC 2 Niger ect ee eee a ap 
AEST Dex Wey Clim ee ers er a 34 
P. tetras (Ehr.) Ralfs -...... ey i ac he Ty 222. Da ee if 
[RAGEMOUTSS, 1 peat <ul NS Se OR weep Bek Ee x a 43 
Fee A CUMIN AoE OK Osea ee ees ee ce ero, ome 
PeeC AUG Ata EUDICT nme ec- preter ee ear esses aot 1 
Palonsscaudas (ht) > os.55 4 eee ee ee, 5 21 
iponpleunonectese (MUL) Bete See 24 
[Pe Tepyaaunaal (GSA ey x) Semen SSE De eee ete ire ero meee 5 
P. triqueter (Ehr.) 13 
PEZETOETIUSCLELT Piling: pee ee veer se = ee ee Ae Z 
[Pg SEZ A TIN Woah WN O45) gal alge saan Oe Sree Bes eee we Ee ee 1 
TPs Eo era GY ab baa en (oe Wee) OT Bay 0 ea Aen eee ee sere ee one 1 
[Pi vsrare Vora rei ee eee eee oa ee eee 9 
Epeirroisensis: IOLOId 2. See 2 ees oo teen 8 
gL CET OCE.1) S24 Be oe eo ea ete ee cen ee eS 12 
Pleurosigma 2 
-Polyedriopsis spinulosa Schmidle 0... 2 
SSCS TUE oc ee fete cee en es 142 
Seriumeans: (minehier) seh odat esse. eee eee sieneces 4 
Sera CUIMINALITS a lAe >) OO Cates eee eee 4 
GUPAreUatlis: Leia pre ster eet eee ee ee 4 
SREP IT Sam Gil UTP) OAC 9 eyes ceee act pee e asta eee sear 7 
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So identiculatus) lage 2. 6 
S. dimorphus (Turpin) Ktz. 72 
S, longus Meévyent 22 8 
SPobliquus @kuep in) tz gee ener eee ee 
SG rOpoliemsi ss Rachie reset ere a eeeneeeene ee eee eee 61 
Sequadricatidas@Durpin))y 5 resp 138 
Selenastrum: “22.26.22. oa ee ees x5 
S: bibraianuim Reims sees ee 3 
Sawestiie Gc Mis Srna ithe eee 2 
Splerocystisischrcctert Chodat sess eee eee 30 
GEE Oye oo ee ee ae 15 
Spirulina yaaa | Or Kee eee 2 
SCAT Sty OTN | sec ee eae oe eee 1 
Stichococcus scopulinus Hazen ? __........----...-.----=--- 1 
Stig@e ohare se ee 3 
S2 Lubricant tz pre eee en ee 2 
Surivella con ee ee eee 5 
Synechococcus racemosus Wolle ........................----..---- 2 
Synechocystis aquatilis Snow ........--.----..----.2.---s--0--- Z 
SS) VINE CR Ss oa eee we ee Re eee eee 156 
S rier a ee a ee Arh ee aetna 7 
Sa anye Lakh rs eee ee eee eee os 3 
el aloe llairia) mane cee een coe oe ee ee eee eae aul 
Tetradesmus 1 
CT@Grae Ct Oita secs eee see eee ee ere eee ee 10 
AegcacilesGRemseh) yHanse. eee ee ee 1 
Ty. hastatum) (Reinsch)) Hansex ee ee 1 
‘Tresulanre: Kitz. ee eee ee, eae en 6 
AU, taiovalbbaa (NBN NBEO, he ce 4 
Petras tron) sect oN ee ee We ie ee eee 3 
T. staurogenizeforme (Schroder) (ening ae 2 
iPrachielo ta Oimals-dese sek sas es ence Ay eet 19 
Acecaudata(CHhTe) gee aie iets ae ee ae ees 1 
FD ACONSPETSase Asch craps eeee neem genus 1 
iérébea-Kelhicotivteen a. ta. pees ae eee 2 
pA uyaa ti lise ernrin qaeeee ocean ae ee 1 
cee slobulaiisy GA werinzs) ese ee Zi 
This pida (Pent y)ppeeeeee ee nyse onan s sane ne 5 
T. intermedia Dangeard 1 
‘oblong aalcermtnepgraee ee) ee ee ee 1 
ESpiscatoris y(iicher)qaemeue eee eae ee ee 1 
-Laurceolatan Stok es,9 ne meee coer ans rieaneetin oe e 2 
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Coataining Marion Morgan 
: é Alga County County 
BOOm lary olvocina, Hlitew eee re eer ee oe ae 4 x a 
BHO e Taw eStitEW,Oloszs. sre ee he 2 x 
ie Mribonem amy eenenn Se eee aki eee ae 49 x x —— 
212 T. bombycinum (Ag.) Derbes et Solier_... 2 x x 
Site Pe minus (Wille) Hazen 0... on eee a 44 x x 
Bas Wlothrixstenerrima Ktz 28 Se ek ee 1 x 
SRUSEAN, ACUG | Aric ime tones re ee 2 Se Ose 2 SA 8 1 x 
DIB AUER VE aro TERY one eee Ae 9 Bg X 
17 W. botryoides (W. West) de Wildeman ?.................. if x x 


